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least four planar surfaces adjacent Llanar surfaces of one composite meet at an edge to define an 
angle of intersection therebetweenlat least one angle of intersection of said first abrasive 
composite is different from all of l he angles of intersection of said second composite, said 
production tool Comprising a struc ture having a plurality of adjacent three-dimensional cavities 
form on a major surface thereof es ich three-dimensional cavity is defined by a substantially 
distinct and discernible boundary Iwhich includes substantially specific dimensions a first three- 
dimensional cavity has a first shabe having specific first dimensions and a second three- 
dimensional cavity has a second fehape having second specific dimensions each of said 
three-dimensional cavities has a boundaiy defined by at least four planar surfaces wherein 
adjacent planar surfaces of one three-dimensional cavity meet at an edge to define an angle of 
intersection therebetween at least one angle of intersection of said first three-dimensional cavity 
is different from all angles of intersection of said second three-dimensional cavity said three- 
dimensional cavities comprise fayramidal shapes each pyramidal shape comprises planar surfaces 
which intersect to form a mattiial-included angle at a distal end of said pyramid, wherein said 
material-included angle is a vAlue fiom 25° to 90°, and wherein each of the cavities has a single 
opening. / 



20. (THRICE AMENDED) A production tool for manufacturing an abrasive article that 
comprises a major surface having deployed in fixed position thereon first and second three- 
dimensional abrasive composites, each of said composites comprising abrasive particles 
dispersed in a binder and having a shape (defined by a substantially distinct and discernible 
boundaiy which includes substantially specific dimensions said first abrasive composite has a 
shape having specific first dimensions afad said second abrasive composite has a second shape 
having second specific dimensions each of said abrasive composites has a boundary defined by at 
least four planar surfaces wherein adjafcent planar .surfaces of one composite meet at an edge to 
define an angle of intersection therebetween at least one angle of intersection of said first 
abTasiveccvmpdsite^is differ enrffomjbl"of Ifieljigle^ cdmpositeT — 
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said production tool comprising a stnacture havini a plurality of adjacent three-dimensional 
cavities form on a major surface thereof each thrJe-dimensional cavity is defined by a 
substantially disUnct and discernible boundary Jh\ch includes substantially specific dimensions a 
first three-dimensional cavity has a first shape having specific first dimensions and a second 
three-dimensional cavity has a second shape hiding second specific dimensions each of said 
three-dimensional cavities has a boundary defiled by at least four planar surfaces wherein 
adjacent planar surfaces of one thrcc-dimensiohal cavity meet at an edge to define an angle of 
intersection therebetween at least one angle ofiiniersection of said first three-dimensional cavity 
is different from all angles of intersection of slid second three-dimensional cavity, wherein the 
production tool is a roll, and wherein each of rfhe cavities has a single opening. 

2 1 . (THRICE AMENDED) A production /tool for manufacturing an abrasive article that 
comprises a major surface having deployed ii fixed position thereon first and second ihree- 
dimensional abrasive composites, each of sai composites comprising abrasive panicles 
dispersed in a binder and having a shape deflned by a substantially distinct and discernible 
boundary which includes substantially specie dimensions said firet abrasive composite has a 
shape having specific first dimensions and Jaid second abrasive composite has a second shape 
having second specific dimensions each of kaid abrasive composites has a boundary defined by at 
least four planar surfaces wherein adjacent/planar surfaces of one composite meet at an edge to 
define an angle of intersection therebetweJn at least one angle of intersection of said first 
abrasive composite is different from all oflfthe angles of intersection of said second composite, 
said production tool comprising a structui having a plurality of adjacent three-dimensional 
cavities form on a major surface thereof iach three-dimensional cavity is defined by a 
substantially dislinct and discernible boiidaiy which includes substantially specific dimensions a 
first three-dimensional cavity has a firsyshapc having specific first dimensions and a second 
three-dimensional cavity has a second /hape having second specific dimensions each of said 
-three-dimensional-cavities has-a-bouniary-definedby-atleastfour-p^ 
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adjacent planar surfacejk of one three-dimensional cavity meet at an edge to define an angle of 
intersection therebetween at least one angle of intersection of said first three-dimensional cavity 
IS different from al) aAgles of intersection of said second three-dimensional cavity, wherein ihe 
production tool is a /oaling roll, and wherein each of the cavities has a single opening. 


25. (TWICE AIS4ENDED) A productioj/ tool suitable for use in manufacturing an abrasive article 
comprising a plurality of cavities the caviiijfes each have dimensions defining the cavity, wherein at 

at least one dimension different between the two cavities 
s has a single opening. 


least 10% of pairs of adjacent cavities have 
of the pair, and wherein each of the cavitie 


26. (TWICE AMEMDED) A productii)n 
article comprising a plurality of cavities ihje 
wherein at least 30% of pairs of adjacent c 
two cavities of the pair, and wherein each 


tool suitable for use in manufacturing an abrasive 
cavities each have dimensions defining the cavity, 
avitics have at lea_st one dimension different between the 
Df the Cavities has a single opening. 


27. (TWICE AMENDED) A production tool suitable for use in manufacturing an abrasive article 
comprising a plurality of cavities the cavities each have dimensions defming the cavity, wherein at 
least 50% of pairs of adjacent cavities haire at least one dimension different between ihe two cavities 
of the pair, and wherein each of the cavities has a single opening. 


28. (AMENDED) A production tool suitable for use in manufacturing an abrasive article 
comprising a plurality tf cavities the cavities each have a geometric shape, dimensions defining the 
cavity, and angles forilung the geometric shape the angles are different in at least two of the caviiies, 
wherein at least 10% faf pairs of adjacent cavities have at least one dimension different between the 
two cavities of the pafr, and wherein each of the cavities has a single opening. 
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ive 


33. (THRICE AMENDED) A production tool suitable fitr use in manufacturing an abrasi> 
article comprising a first and second plurality of cavities til first pluraUty of cavities each have a 
first geometric shape and first plurality of angles forming iSie geometric shape and the second 
plurality of cavities each have a second geometric shape Jnd second plurality of angles forming the 
geometric shape at least one of the angles of the first pluijiily is different from all of the angles of 
the second plurality of angles, wherein the production t(/ol is a coating roll, and wherein each of the 
cavities has a single opening. 



34. (THRICE AMENDED) A production tool suitable for use in manufacturing an abrasive article 
comprising a fu'st, second, and third plurality of cavidfes the first plurality of cavities each have a first 
y geometric shape and first plurality of angles forming /he geometric shape, the second plurality of 
cavities each have a second geometric shape and secLd plurality of angles forming the geometric 
shape, and the third plurality of cavities each have a/third geometric shape and third plurality of 
angles forming the geometric shape at least one of the angles of the first plurality is different from all 
of the angles of the second and tliird plurality of arfeles at least one of the angles of the second 
plurality is different from all of the angles of the fist and third plurality of angles, wherein the 
production tool is a coating roll, and wherein eacH of the cavities has a single opening. 


35. (THRICE AMENDED) A production to6l suitable for use in manufacturing an abrasive 
aiticlc comprising a first, second, third, and fouith plurality of cavities the fust plurality of cavities 
each have a first geometric shape and first plu/ality of angles forming the geometric shape, the 
second plurality of cavities each have a second geometric shape and second plurality of angles 
forming the geometric shape, the third pluraMty of cavities each have a third geometric shape and 
third plurality of angles forming the geometric shape, and the fourth plurality of cavities each have a 
fourth geometric shape and fourth plurality of angles forming the geometric shape at least one of the 
angles of the first plurality is different froii all of the angles of the second, third, and fourth plurality 
-of angles-atieast one-of the angles of ihelecond plurality-is different from-al^^^^ 
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first, thii'd, and fourth plurality of angles at least one of the angles of the third plurality is different 
from all of the angles of the first, second, and fourth plurality of angles, wherein the production tool 
is a coating roll, and wherein each of the cavities has a single oriening. 


36. (THRICE AMENDED) A production tool suitable for /ise in manufacturing an abrasive 
article comprising a plurality of cavities the cavities each have Uimensions defining the cavity at least 
1 0% of pairs of adjacent cavities have at least one dimension different between the two cavities of the 
pair, wherein the production tool is a coating roll, and whereiii each of the cavities has a single 
opening. 

37. (TlrlRlCE AMENDED) A production tool suitable ^r use in manufacturing an abrasive 
article comprising a plurality of cavities the cavities each hafve dimensions defining the cavity at least 
30% of pairs of adjacent cavities have at least one dimensidln different between the two cavities of tlie 

air, wherein the production tool is a coating roll, and wherein each of the cavities has a single 
opening. 

38. (THRICE AMENDED) A production tool suital^le for use in manufacturing an abrasive 
article comprising a plurality of cavities the cavities each have dimensions defining the cavity at least 
50% of pairs of adjacent cavities have at least one dimdhsion different between the two cavities of the 
pair, wherein the production tool is a coaling roll, and wherein each of the cavities has a single 
opening. 


39. (THRICE AMENDED) A production tool suitable for use in manufacturing an abrasive 
article comprising a pluraUty of cavities the cavities/each have a geometric shape, dimensions 
defining the cavity, and angles forming the geometric shape the angles are different in at least two of 
the cavities at least 10% of pairs of adjacent cavitifes have at least one dimension different between the 
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two cavities of tiie pair, wherein the production tool i 
ha.s a single opening. 


40. 


a coating roll, and wherein each of [he cavities 


(THRICE AMENDED) A production tool suftable for use in manufacturing an abrasive 
article compiising a plurality of cavities the cavities /ach have dimensions defining the cavity at least 


two adjacent cavities have at least one dimension di 
production tool is a coating, and wherein each of the 


41. 


erent between the two cavities, wherein the 
cavities has a .single opening. 


(THRICE AMENDED) A production tool suitable for use in manufacturing an abrasive 
article comprising a plurality of cavities defining at least a first and a second group a first group of 
/^cavities has a first shape and a second group of cavks has a second, different, shape, wherein the 
^^^5>^production tool is a coating roll, and wherein each ^f the cavities has a single opening. 


C^ilPy^^^- AMENDED) A production tool suitable for use in manufacturing an abrasive 

1^/^ I article comprising a plurality of cavities defining L least a first and a second group a first group of 
cavities h^s a first size and a second group of cavjties has a .second, different, size, wherein the 
production tool is a coating roll, and wherein ea^h of the cavities has a single opening. 

43. (THRICE AMENDED) A production Li suitable for use in manufacturing an abrasive 
article comprising a plurality of cavities defini by substantially distinct and discernible boundaries 
which include substantially specific dimensions a first caviiy has specific first dimensions and a 
second cavity has specific second dimension/ each of Said cavities has a boundary^ defined by at least 
four planar surfaces when^in adjacent planar/surfaces of one cavity meet at an edge to define an angle 
of intersection therebetween at least one anile of intersection of said first cavity is different from all 
tlie angles of intersection of said second ciity. wherein the production tool is a coating roll, and 
wherein each of the cavities has a single opening. 
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44- (THRICE AMENDED) A production tool suitable for use in manufacturing an abrasive 


the first plurality of cavities each have a first 
geometric shape and the second plurality of 


article comprising a first and second plurality of cavities 
geometric shape and first plurality of angles forming the 

cavities each have a second geometric shape and second plurality of angles forming the geometric 
shape at least one of the angles of the first plurality is (Efferent froin all of the angles of the second 
plurality of angles, wherein the production tool is an efigraved metal roll, and wherein each of the 
cavities has a single opening. 

45. (THRICE AMENDED) A production tool suioable for use in manufacturing an abrasive article 
comprising a first, second, and third plurality of cavities the first plurality of cavities each have a first 
geometric shape and first plurality of angles forming/rhe geometric shape, the second plurality of 
cavities each have a second geometric shape and second plurality of angles forming the geometric 
shape, and the third plurality of cavities each have a/third geometric shape and third plurality of 
angles forming the geometric shape at least one of the angles of the first plurality is different from all 
of the angles of the second and third plurality of angles at least one of the angles of the second 
plurality is different from all of the angles of the fiJst and third plurality of angles, wherein the 
production tool is an engraved metal roll, and wherein each of the cavities has a single opening. 


46. (THRICE AMENDED) A production tool suitable for use in manufacturing an abrasive 
article comprising a first, second, third, and fourtp plurality of cavities the first plurality of cavities 
each have a first geometric shape and first pluraity of angles forming the geometric shape, the 
second plurality of cavities each have a second geometric shape and second plurality of angles 
forming the geometric shape, the third plurality of cavities each have a third geometric shape and 
third plurality of angles forming the geomctriJshape, and the fourth plurality of cavities each have a 
fourth geometric shape and fourth plurality off angles forming the geometric shape at least one of the 
angles of the first plurality is different from ajl of the angles of the second, third, and fourth plurality 
~dfmgles~al least^ne-of th~e"a^^^^ 
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first, third, and fourth plurality of angles at least one df the angles of the third plurality is different 
from all of the angles of the first, second, and fourth flurality of angles, wherein the production tool 
is an engraved metal roll, and wherein each of the cavities has a single opening. 

47- (THRICE AMENDED) A production tool suiiable for use in manufacturing an abrasive 
article comprising a plurality of cavities the cavities eich have dimensions defining the cavity at least 
1 0% of pairs of adjacent cavities have at least one diihension different between the two cavities of the 
pair, wherein the production tool is an engraved met^ roll, and wherein each of the cavities has a 
single opening, 

48. (THRICE AMENDED) A production tool/suitable for use in manufacturing an abrasive 
article comprising a plurality of cavities the cavitiefs each have dimensions defining the cavity at least 
30% of pairs of adjacent cavities have at least onJdimension different between the two cavities of the 
pair, wherein the production tool is an engraved i/ietal roll, and wherein each of the cavities has a 
single opening. 


49. (THRICE AMENDED) A production thol suitable for use in manufacturing an abrasive 
article comprising a plurality of cavities the ca^fities each have dimensions defining the cavity at least 
50% of pairs of adjacent cavities have at least dine dimension different between the two cavities of the 
pair, wherein the production tool is an engraved metal roll, and wherein each of the cavities has a 
single opening. 


50, (THRICE AMENDED) A productic^n tool suitable for use in manufacturing an abrasive 
article comprising a plurality of cavities thef cavities each have a geometric shape, dimensions 
defining the cavity, and angles forming th^ geometric shape the angles are different in at least two of 
the cavities at least 10% of pairs of adjacefnt cavities have at least one dimension different between the 


12/27/01 22:18 FAX 612 305 1228 


MUETING AND RAASCH 


12)011 


Amendment and Response 

Serial No.: 09/520,032 
CoiifintiaLion No.: Unknown 
Filed: 6 March 2000 

For: TOOLS TO MaNUFACTUT^ ABRASIVE ARTICLES 


Page JO of 34 


two cavities of the pair, wherein the production t\ol is an engraved metal roll, and wherein each of the 
cavities has a single opening. 

5 1 . (THRICE AMENDED) A production tc ol suitable for use in manufacturing an abrasive 
article comprising a plurality of cavities the cavilies each have dimensions defining the cavity at least 
two adjacent cavities have at least one dimensio i different between the two cavities, wherein the 
^ production tool is an engraved metal roll, and wherein each of the cavities has a single opening. 

-^^^P^ (THRICE AMENDED) A production 1 3ol suitable for use in manufacturing an abrasive 

article comprising a plurality of caviUes defimijg at least a first and a second group a fu^t group of 
cavities has a first shape and a second group of cavities has a second, different, shape, wherein the 
production tool is an engraved metal roll, and \(^herein each of the cavities has a single opening. 



53. (THRICE AMENDED) A production] tool suitable for use in manufacmring an abrasive 
article comprising a plurality of cavities defining at least a first and a second group a first group of 
cavities has a firet size and a second group of /cavities has a second, different, size, wherein the 
production tool is an engraved metal roll, and wherein each of the cavities has a single opening. 

54. (THRICE AMENDED) A productiot tool suitable for use in manufacturing an abrasive 
article comprising a plurality of cavilies defitcd by substantially distinct and discernible bonndaiies 
which include substantially specific dimensAns a first cavity has specific first dimensions and a 
second cavity has specific second dimensions, each of said cavities has a boundary defmed by at least 
four planar surfaces adjacent planar surfaced of one cavity meet at an edge to define an angle of 
intersectiofi therebetween at lea.<;t one angl J of intersection of said first cavity is different fi:om all the 
angles of intersection of said second cavitJ, wherein the production tool is an engraved metal roll, and 
wherein each of the cavities has a single opening. 
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94. (l^CE AMENDED) A 
comprising a plurality of cavities 


DFoduction tool suitable for use in manufacturing an abrasive article 
the cavities each have dimensions defining the cavity, the 
dimensions including base edge Jenglhs, wherein at least 10% of pairs of adjacent cavities have at 
least one base edge length differtejnt between the two cavities of the pair, and wherein each of the 
cavities has a single opening. 


95. (TWICE AMENDED) A 
comprising a plurality of cavities 
dimensions including base edge 
least one base edge length different 
cavities has a single opening, 


comprising a plurality of cavities 


)roduction tool suitable for use in manufacturing an abrasive article 
the cavities each have dimensions defining the cavity, the 
1 ingths, wherein at least 30% of pairs of adjacent cavities have at 
between the two cavities of the pair, and wherein each of the 


96. (TWICE AMENDED) A production tool suitable for use in manufacTuring an abrasive article 


*e cavities each have dimensions defining the cavity, the 
dimensions including base edge lingths, wherein at least 50% of pairs of adjacent cavities have at 
least one base edge length differefit between the two cavities of the pair, and wherein each of the 


cavities has a single opening. 



98_ (THRICE AMENDED) A product/on tool suitable for use in manufacturing an abrasive 
article comprising a first and second plurllity of cavities the first plurality of cavities each have a 
fir^t geometric shape including a base Jd first plurality of base edge lengths forming the base of the 
geometric shape and the second pluralitj of cavities each have a second geometric shape including a 
base and second pluraUty of base edgeLgths forming the base of the geometric shape at least one 
of the base edge lengths of the first pl/rality is different from all of the base edge lengths of the 
second plurality of base edge lengUis/ wherein the production tool is a coating roll, and wherein each 
of the cavities has a single opening.. 
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99. (THRICE AMENDED) A production tool 


article comprising a first, second, and third plura]it/ of cavities the fii^t plurality of cavities each 


have a first geometric shape including a base and 



first plurality is different from all of the base edgi 
edge lengths at least one of the base edge lengths 
base edge lengths of the first and third plurality o 
Gating roll, and wherein each of the cavities has 


i uitable for use in manufacturing an abrasive 


rsi plurality of base edge lengths forming the base 


of the geometric shape, the second plurality of cav ties each have a second geometric shape including 
a base and second plurality of base edge lengths fc rming the base of ihe geometric shape, and the 
third plurality of cavities each have a third geomeirfc shape including a base and third plurality of 
base edge lengths forming the base of the gcometifc shape at least one of die base edge lengths of the 

lengths of the second and third plurality of base 
the second plurality is different from all of the 
base edge lengths, wherein the production tool is a 
single opening. 


00. (THRICE AMENDED) A production to< 


suitable for use in manufacturing an abrasive 


article comprising a first, second, third, and fourih plurality of cavities the first plurality of cavities 
each have a first geometric shape includmg a baie and first plurality of base edge lengths forming the 
base of the geometric shape, the second pluraliti of cavities each have a second geometric shape 
including abase and second plurality of base edge lengths forming the base of the geometric shape, 
the third plurality of cavities each have a third geometric shape including a base and third plurality of 
base edge lengths forming the base of the geometric shape, and the fourth plurality of cavities each 
have a fourth geometric shape including a bast and fourth plurality of base edge lengths forming the 
base of the geometric shape at least one of th J base edge lengths of the first plurality is different from 
all of the base edge lengths of the second, thik and fourth plurality of base edge lengths at least one 
of the base edge lengths of the second pluraliy is different from all of the base edge lengths of the 
first, third, and fourth plurality of base edge Lgths at least one of ihe base edge lengths of the third 
plurality is different from all of the base edi lengths of the first, second, and fourth plurality of base 
edge lengths, wherein the production tool i^ a coating roll, and wherein each of the cavities has a 
single openings 
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on 


101- (THRICE AMENDED) A product! 
article comprising a plurality of cavities the 
dimensions including base edge lengths at 
base edge length differeni: between the two 
coating roll, and wherein each of the cavities; 


102. (THRICE AMENDED) A productiofi 
article comprising a plurality of cavities the 


tool suitable for use in manufacturing an abrasive 
davities each have dimensions defining the cavity, the 
le/ist 10% of pairs of adjacent cavities have at least one 
cjavities of the pair, wherein the production tool is a 
has a single opening. 


tool suitable for use in manufactuiing an abrasive 
cavities each have dimensions defining tlie cavity, the 


dimensions including base edge lengths ai least 30% of pairs of adjacent cavities have at least 


base edge length different between the two 


:avities of the pair, wherein the production tool is a 


one 


coating roll, and wherein each of the cavities ha.s a single opening. 

103. (THRICE AMENDED) A production tool .suitable for use in manufacturing an abrasive 
article comprising a pluraJity of cavities the cavities each have dimensions defining the cavity, the 
dimensions including base edge lenglh.s at l:ast 50% of pairs of adjacent cavities have at least one 
ba.se edge length different between the two cavities of the pair, wherein the production tool 
coating roll, and wherein each of the cavitid-s has a single opening. 


IS a 


article comprising a plurality of cavitie.s the 
dimensions including base edge lengths at 


104. (THRICE AMENDED) A product! jn tool suitable for use in manufacturing an abrasive 

cavities each have dimensions defining the cavity, the 
:ast two adjacent cavitie.s have at least one base edge 
length different between the two cavities, vjherein the production tool is a coating roll, and wherein 
each of the cavities has a single opening. 


1 05. (THRICE AMENDED) A producfion tool suitable for use in manufacturing an abriLsi ve 
-article-coniprising a-first and-sccond plurihty of-caviiies-the-first plurality-of-c 


12/27/01 22:19 FAX 612 305 1228 


MUETING AND RAASCH 


121015 


Amendment and Response 

Serial No.: 09/520,032 
Confii-maLioD No.: Unknown 
FUed: 6 MarcJi 2000 

F r: TOOLS TO MANUFACTURE ABRASIVE ARTICLES 


Page 14 of 34 


fiist geometric shape including a base and first pluralliy of base edge lengths forming the base of the 
geometric shape and the second plurality of cavities iach have a second geometric shape including a 
base and second plurality of base edge lengths formilg the base of the geometric .shape at least one 
of the base edge lengths of the first plurality is diffeAnt from all of the base edge lengths of the 
second plurality of base edge lengths, wherein the pJoduction tool i.s an engraved metal roll, and 
wherein each of the cavities has a single opening. | 

106. (THRICE AMENDED) A production tool sjbitable for use in manufacturing an abrasive 


article comprising a first, second, and third pluralit 



a base and second plurality of base edge length.? fc 


f of cavities the fiist plurality of cavities each 


have a first geometric shape including a base and first plurality of base edge lengths forming the base 
of the geometric shape, the second plurality of cav: ties each have a second geometric shape including 


ing the base of the geometric shape, and the 


third plurality of cavities each have a third geome^ic shape including a base and third plurality of 
base edge lengths forming the base of the gcometic shape at least one of the base edge lengths of the 
first plurality is different from all of the base edgj lengths of the second and third plurality of base 
edge lengths at least one of the base edge lengths/of the second plurality is different from all of the 
base edge lengths of the first and third plurality i base edge lengths, wherein the production tool is 
an engraved metal roll, and wherein each of the Javities has a single opening. 

107. (THRICE AMENDED) A production toll suitable for use in manufacturing an abrasive 
article comprising a first, second, third, and fouJth plurality of cavities the first plurality of cavities 
each have a first geometric shape including a bie and first plurality of base edge lengths forming the 
ba.se of the geometric shape, the second pluraliJy of cavities each have a second geometric shape 
including abase and second pluraUty of base eige lengths forming the base of the geometric shape, 
the third plurality of cavities each have a tiiird/geometric shape including a base and third plurality of 
base edge lengths forming the base of the geoLtric shape, and the fourth plurality of cavities each 
Jiave_a_fourth geometric shape including-a-baie and-fourth pl^^^^^^^ 
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base of che geometric shape at least one of the bas4 edge lengths of the firsi plurality is different from 
all of the base edge lengths of the second, third, arid fourth plurality of base edge lengths at least one 
of the base edge lengths of the second plurality is/different from all of the base edge lengths of the 
first, third, and fourth plurality of base edge lengpis at least one of the base edge lengths of the third 
plurality is different from all of the base edge leigths of the first, second, and fourth plurality of base 
edge lengths, wherein the production tool is an ^ngraved metal roll, and wherein each of the cavities 
has a single opening. 

1 08. (THRICE AMENDED) A production tool suitable for use in manufacturing an abrasive 
article comprising a plurality of cavities the critics each have dimensions defining the cavity, the 
dimensions including base edge lengths at leafct 1 0% of pairs of adjacent cavities have at least one 
^ base edge length different between the two cdvities of the pair, wherein the production tool is an 
' engraved meta) roll, and wherein each of the/cavities has a single opening. 


109- (THRICE AMENDED) A production tool suitable for use in manufacturing an abrasive 
article comprising a plurality of cavities tho cavities each have dimensions defining the cavity, the 
dimensions including base edge lengths at least 30% of pairs of adjacent cavities have at least one 
base edge length different between the two cavities of the pair, wherein the production tool is an 
engraved metal roll, and wherein each of me cavities has a single opening. 

1 10, (THRICE AMENDED) A production tool suitable for use in manufacturing an abrasive 
article comprising a plurality of cavities the cavities each have dimensions defining the cavity, the 
dimensions including base edge lengths/at least 50% of pairs of adjacent cavities have at least one 
base edge length different between the two cavities of the pair, wherein the production tool is an 
engraved metal roll, and wherein each of the cavities has a single opening. 
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111. (THRICE 


AllfE: 


article comprising a 


;NDED) a production tool suitable for use in manufacturing an abrasive 


alurality of cavities the ca\dties each have dimensions defining the cavity, 
the dimensions inclijding base edge lengths at least two adjacent cavities have at least one base 
between the two cavities, wherein the production tool is an engraved metal 


edge length different 

roll, and wherein e^ch of the cavities ha.s a single opening. 


1 33. (AMENDED) A method of making a production tool, the method comprising: 

creating a design for a production tool for manufacturing an abrasive article, the production 
tool comprising a plurality of cavities the cavities each have dimensions defining the cavity, wherein 
at least 10% of pairs of adjacent cavities have at least one dimension different between the two 
cavities of the pair, and wherein each of the cavities has a single opening; and 

forming the production tool using the design. 

134. (AMENDED) A method of making a production tool, tiie method comprising: 

creating a design for a production tool for manufacturing an abrasive article, the production 
tool comprising a plurality of cavities the cavities each have dimensions defining the cavity, wherein 
at least 30% of pairs of adjacent cavities have at lea.st one dimension different between the two 
cavities of the pair, and wherein each of the cavities has a single opening; and 

forming the production tool using the design. 

135. (AMENDED) A method of making a production tool, the method comprising: 

creating a design for a production tool for manufacturing an abrasive article, the production 
tool comprising a plurality of cavities the cavities each have dimensions defining the cavity, wherein 
at least 50% of pairs of adjacent cavities have at least one dimension different between the two 
cavities of the pair, and wherein each of the cavities has a single opening; and 

forming the production tool using the design. 
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1 36. (AMENDED) A method of making a production tooJ, the method comprising: 
creating a design for a production tool for manufacturing an abrasive article, the productic 

tool comprising a plurality of cavities the cavities each have a geometric shape, dimensions detlning 
the cavity, and angles forming the geometric shape the angles are different in at least two of the 
cavities, wherein at least 10% of pairs of adjacent cavities have at least one dimension difierent 
between the two cavities of the pair, and wherein each of the cavities has a single opening: and 
fonning the production tool using the design. 

1 37. (AMENDED) A method of making a production tool, the method comprising: 

creating a design for a production tool for manufacturing an abrasive article, the production 
tool comprising a first and second plurality of cavities the first plurality of cavities each have a first 
geometric shape and first plurality of angles forming the geometric shape and the second plurality of 
cavities each have a second geometric shape and second plurality of angles forming the geometric 
shape at least one of the angles of the first plurality is difterent from all of the angles of the second 
plurality of angles, wherein the production tool is a coating roll, and wherein each of the cavities has 
a single opening; and 

forming the production tool using the design. 

1 38. (AMENDED) A method of making a production tool, the method comprising: 

creating a design for a production tool for manufacturing an abrasive article, the production 
tool comprising a first, second, and third plurality of cavities the first plurality of cavities each have a 
first geometric shape and first plurality of angles forming the geometric shape, the second plurality of 
cavities each have a second geometric shape and second plurality of angles forming the geometric 
shape, and the third plurality of cavides each have a third geometric shape and third plurality of 
angles forming the geometric shape at least one of the angles of the first plurality is different from ail 
of the angles uf the second and third plurali ty of angles at least one of the angles of the second 
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plurality is different from all of the angles of che first and third plurality of angles, wherein the 
production tool is a coating roll, and wherein each of the cavities has a single opening; and 
forming che production tool using the design- 


139. (AMENDED) A method of making a production tool, the method comprising: 

creating a design for a production tool for manufacturing an abrasive article, the production 
tool comprising a first, second, third, and fourth plurality of cavities the first plurality of cavities 
each have a first geometric shape and first plurality of angles forming the geometric shape, the 
second plurality of cavities each have a second geometric shape and second plurality of angles 
foraiing the geometric shape, the third plurality of cavities each have a third geometric shape and 
third plurality of angles forming the geometric shape, and the fourth plurality of cavities each have a 
founh geometric shape and fourth plurality of angles forming the geometric shape at least one of the 
angles of tfie first plurality is different from all of the angles of the second, third, and fourth plurality 
of angles at least one of the angles of the second plurality is different from all of the angles of the 
first, third, and fourth plumlity of angles at least one of the angles of the third plurality is different 
from all of the angles of the first, second, and fourth plurality of angles, wherein the production tool 
IS a coating roll, and wherein each of the cavities has a single opening; and 
forming the production tool using the design. 

1 40, (AMENDED) A method of making a production tool, the method comprising: 

creating a design for a production tool for manufacniring an abrasive article, the production 
tool comprising a plurahty of cavities the cavities each have dimensions defining Che cavity at least 
10% of paiI^^ of adjacent cavities have at least one dimension different between the two cavities of the 
pair, wherein the production tool is a coating roll, and whei^ein each of the cavities has a single 
opening; and 

forming the production tool using the design. 
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141. (AMENDED) A meLhod of making a production tool, the method comprising: 

creating a design for a production tool for manufacturing an abrasive article, the production 
tool comprising a plurality of cavities the cavities each have dimensions defining the cavity at least 
30% of pairs of adjacent cavities have at least one dimension different between the two cavities of the 
pair, wherein the production tool is a coating roll, and wherein each of the cavities has a single 
opening; and 

forming the production tool using the design. 

142. (AMENDED) A method of making a production tool, the method comprising: 

creating a design for a production tool for manufacturing an abrasive article, the production 
^ tool comprising a plurality of cavities the cavities each have dimensions defining the cavity at Jeast 
50% of pairs of adjacent cavities have at least one dimension different between the two cavities of 
the pair, wherein the production tool is a coating roll, and wherein each of the cavities has a single 
opening; and 

forming the production tool using the design, 

143. (AMENDED) A method of making a production tool, the method comprising: 

creating a design for a production tool for manufacturing an abrasive article, the production 
tool comprising a plurality of cavities the cavities each have a geometric shape, dimensions defining 
the caviiy, and angles fomiing the geometric shape the angles are different in at least cwo of the 
cavities at least 10% of pairs of adjacent cavities have at least one dimension different between the 
two cavities of the pair, wherein the production tool is a coating roll, and wherein each of the cavities 
has a single opening; and 

forming the production tool using the design. 

144. (AMENDED) A method of making a production tool, the method comprising: 


creating a design for a production tool for manufacturing an abrasive aiticleTWproducliorT 
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tool comprising a plurality of cavities the cavities each have dimensions defining the cavity at 
least two adjacent cavities have at least one dimension different between the two cavities, wherein the 
production tool is a coating roll, and wherein each of the cavities has a single opening; and 

forming the production tool using the design. 

145. (AMENDED) A method of making a production tool, the method comprising: 

creating a design for a production tool for manufacturing an abrasive article, the production 
tool comprising a pluraJity of cavities defining at least a first and a second group a first group of 
cavities has a first shape and a second group of cavities has a second, different, shape, wherein the 
production tool is a coating roll, and wherein each of the cavities has a single opening; and 

forming the production tool using the design. 

146. (AMENDED) A method of making a production tool, the method comprising: 

creating a design for a production tool for manufacturing an abrasive article, the production 
tool comprising a plurality of cavities defining at least a first and a second group a first group of 
cavities ha» a first size and a second group of cavities has a second, different, size, wherein the 
production tool is a coating roU. and wherein each of the cavities has a single opening; and 

forming the production tool using the design. 

147. (AMENDED) A method of making a production tool, the method comprising: 

creating a design for a production tool for manufacturing an abrasive article, the production 
tool comprising a plurality of cavities defined by substantially distinct and discernible boundaries 
which include substantially specific dimensions a first cavity has specific first dimensions and a 
second cavity has specific second dimensions, each of said cavities has a boundary defined by at least 
four planar .surfaces adjacent planar surfaces of one cavity meet at an edge to define an angle of 
intersection therebetween at least one angle of intersection of said first cavity is different from all the 
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angles of intersection of said second cavity, wherein the production tool is a coaling roll, and wherein 
each of the cavities has a single opening; and 

forming the production tool using the design. 

J 48. (AMENDED) A method of making a production tool, the method comprising: 

creating a design for a production tool for manufacturing an abrasive article, the production 
tool comprising a first and second plurality of cavities the fust plurality of cavities each have a first 
geometric shape and first plurality of angles forming the geometric shape and the second plurality of 
cavities each have a second geometric shape and second plurality of angles forming the geometric 
shape at least one of the angles of the first plurahty is different ftom all of the angles of the second 
plurality of angles, wherein the production tool is an engraved metal roll, and wherein each of the 
cavities has a single opening; and 

forming the production tool using the design. 

1 49. (AMENDED) A method of making a production tool, the method comprising: 

creating a design for a production tool for manufacturing an abrasive article, the production 
tool comprising a first, second, and third plurality of cavities the firet plurality of cavities each have a 
first geometric shape and first plurality of angles fonning the geometric shape, the second plurality of 
cavities each have a second geometric shape and .second plurality of angles fonning the geometric 
shape, and the third plurality of cavities each have a third geometric shape and third plurality of 
angles forming the geometric shape at least one of the angles of the first plurality is different from all 
of the angles of the second and third plurality of angles at least one of the angles of the second 
plurality is different from all of the angles of the finst and third plurality of angles, wherein the 
production tool is an engraved metal roll, and wherein each of the cavities has a single opening; and 
forming the production tool using the design. 

-150 (AMENDED)-A-method-of-making-a-production-tool, the inethod-comprisvng: 
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creating a design for a production tool for manufacruring an abrasive article, the production 
tool comprising a first, second, third, and fourth plurality of cavities the first plurality of cavities 
each have a first geometric shape and first plurality of angles forming the geometric shape, the 
second plurality of cavities each have a second geometric shape and second plurality of angles 
forming the geometric shape, the third plurality of cavities each have a third geometric shape and 
tliird pluraUty of angles fonning the geometric shape, and the fourth plurality of cavities each have a 
fourth geometric shape and fourth plurality of angles forming the geometric shape at least one of the 
angles of the first plurality is differem from all of the angles of the second, third, and fourth plurality 
of angles at least one of the angles of the second plurality is different from all of the angles of the 
first, third, and fourth plurality of angles at least one of the angles of the third plurality is different 
from aU of the angles of the first, second, and fourth plurality of angles, wherein the producdon tool 
is an engraved metaJ roll, and wherein each of the cavities has a single opening; and 

forming the production tool using the design. 

151. (AMENDED) A method of making a production tool, the method comprising: 

creaUng a design tor a production tool for manufacturing an abrasive article, the production 
tool comprising a plurality of cavities the cavities each have dimensions defining the cavity ai least 
10% of pairs of adjacent cavities have at least one dimension different between the two cavities of the 
pair, wherein the production tool is an engraved metal roll, and wherein each of the cavities has a 
single opening; and 

forming the production tool using the design. 

152. (AMENDED) A method of making a production tool, the method comprising: 

creating a design for a production tool for miuiufacturing an abra.sive article, the production 
tool comprising a plurality of cavities the cavities each have dimensions defining the cavity at least 
30% of paks of adjacent cavities have at least one dimension different between the two cavities of the 
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pair, wherein the production lool is an engraved metal roll, and wherein each of the cavities has a 
single opening; and 

forming the production tool using the design. 

153. (AMENDED) A method of making a production tool, the method comprising: 

creating a design for a production tool for manufacturing an abrasive article, the production 
tool comprising a plurality of cavities the cavities each have dimensions defining the cavity at least 
50% of pairs of adjacent cavities have at least one dimension different between the two cavities of the 
pair, wherein the production tool is an engraved metal roll, and wherein each of the cavities has a 
single opening; and 

forming the production tool using the design. 

154. (AMENDED) A method of making a production tool, the method comprising: 

creating a design for a production tool for manufacturing an abrasive article, the production 
tool comprising a plurality of cavities the cavities each have a geometric shape, dimensions detlning 
the cavity, and angles forming the geometric shape the angles are different in at least two of the 
cavities at least 10% of pairs of adjacent cavities have at least one dimension different between the 
two cavities of the pair, wherein the production tool is an engraved mecal roll, and wherein each of the 
cavities has a single opening; and 

forming the production tool using the design. 

1 55. (AMENDED) A method of making a production tool, the method comprising: 

creating a design for a production tool for manufacturing an abrasive article, the production 
tool comprising a plurality of cavities the cavities each have dimensions defining the cavity at least 
two adjacent cavities have at least one dimension different between the two cavities, wherein the 
production tool is an engraved metal roll, and wherein each of the cavities has a single opening; and 
^ forruing-the production- tool using-the design. ^ 
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156. (AMElSfDED) A method of making a production tool, the method comprising: 
creating a design for a production tool for manufacturing an abrasive article, the producti 

lool comprising a plurality of cavities defining at least a first and a second group a first group of 
cavities has a first shape and a second group of cavities has a second, different, shape, wherein the 
production tool is an engraved metal roll, and wherein each of the cavities has a single opening; and 
forming the production tool using the design. 

157. (AMENDED) A method of making a production tool, the method comprising: 

creating a design for a production tool for manufacturing an abrasive article, the production 
tool comprising a plurality of caviues defming ac least a first and a second group a first group of 
cavities has a first size and a second group of cavities has a second, different, size, wherein the 
production tool is an engraved metal roll, and wherein each of the cavities has a single opening; and 

forming the production tool using the design. 

1 58. (AMENDED) A method of making a production tool, the method comprising: 

creating a design for a production tool for manufacturing an abrasive article, the production 
tool compri.«ving a plurality of cavities defined by substantially distinct and discernible boundaries 
which include substantially specific dimensions a fust cavity has specific first dimensions and a 
second cavity has specific second dimensions, each of said cavities has a boundary defined by at least 
four planar surfaces wherein adjacent planar surfaces of one cavity meet at an edge to define an angle 
of intersection therebetween at least one angle of intersection of said first cavity is different from all 
the angles of intersection of said second cavity, wherein the production tool is an engraved metal roll, 
and wherein each of tiie cavities has a single opening; and 

forming the production tool using the design. 

-'^ ^(^^^''J^^) A methods.of making a production tool, the-method-comprising:- 
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creating a design for a production tool for manufacturing an abrasive article, (he production 
tool comprising a plurality of cavities the cavities each have dimen.sions defining the cavity, the 
dimensions including base edge lengths, wherein at lea.si 1 0% of pairs of adjacent cavities have at 
least one base edge length different between the two cavities of the paii'. and wherein each of the 
cavities has a single opening; and 

forming the production tool using the design. 

1 60. (AMENDED) A method of making a production tool, the method comprising: 

creating a design for a production tool for manufacturing an abrasive article, the production 
tool comprising a plurality of cavities a plurality of cavitie.s the cavities each have dimensions 
detining the cavity, the dimensions including ba.se edge lengths, wherein at least 30% of pairs of 
adjacent cavities have at least one base edge length different between the two cavities of the pair, and 
wherein each of the cavities has a single opening; and 

forming the production tool using the design. 

161. (AMENDED) A method of making a production tool, the method comprising: 

creating a design for a production tool for manufacturing an abrasive article, the production 
tool comprising a plui-ality of cavities the cavities each have dimensions defining the cavity, the 
dimensions including base edge lengths, wherein at least 50% of pairs of adjacent cavities have at 
least one base edge length different between the two cavities of the pair, and wherein each of the 
cavities has a single opening; and 

forming the production tool using the design. 

162. (AMENDED) A method of making a production tool, the method comprising; 

creating a design for a production tool for manufacturing an abrasive article, the production 
tool comprising a first and second plurality of cavitie.. the first plurality of cavities each have a first 
.geometricshapeiacluding_a3ase-and.fi^ 
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geometric shape and the second pluraUty of cavities each have a second geometric shape including a 
base and second plurality of base edge lengths foiming the base of the geometric shape at least one of 
the base edge lengths of the first plurality is different from all of the base edge lengths of the second 
plurality of base edge lengths, wherein the production tool is a coating roll, and wherein each of the 
cavities has a single opening; and 

forming the production tool using the design. 

163. (AMENDED) A method of making a production tool, the method comprising: 

creating a design for a production tool for manufacturing an abrasive arUcle, the production 
tool comprising a first, second, and third plurality of cavities the fiist plurality of cavities each have a 
g' first geometric shape including a base and first plurality of base edge lengths forming the base of the 
geometric shape, the second plurality of cavities each have a second geometric shape including a 
base and second plurality of base edge lengths forming the base of the geometric shape, and the chird 
plurality of cavities each have a third geometric shape including a base and third plurality of base 
edge lengths forming the base of the geometric shape at least one of the base edge lengths of the fust 
plurality is different from all of the base edge lengths of the second and third plurality of base edge 
lengths at least one of the base edge lengths of the second plurality is different from all of the base 
edge lengths of the first and third pluraUty of base edge lengths, wherein the production tool is a 
coating roU, and wherein each of the cavities has a single opening; and 
fonning the production tool using the design. 

164. (AMENDED) A method of making a production tool, the method comprising: 

creating a design for a production tool for manufacturing an abrasive article, the production 
tool comprising a first, second, third, and fourth plurality of cavities the first plurality of cavities 
each have a first geometric shape including a base and first plurality of base edge lengths forming the 
base of the geometric shape, the second plurality of cavities each have a second geometric shape 
•"^^yding-a-base-and-second-pluralityofbaseedgele^^^ 
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the third plurality of cavities each have a third geometric shape including a base and third plurality of 
base edge lengths forming the base of the geometric shape, and the fourth plurality of cavities each 
have a fourth geometric shape including a base and fourth plurality of base edge lengths forming the 
ba.se of the geometric shape at least one of the base edge lengths of the first plurality is different from 
•all of the base edge lengths of the .second, third, and fourth plurality of base edge lengths at least one 
of the base edge lengths of the second plurality is different from all of the base edge lengths of the 
first, third, and fourth plurality of base edge lengths at least one of the base edge lengths of the third 
plurality is different from all of the ba.se edge lengths of the first, .second, and fourth pluraUty of base 
edge lengths, wherein the production tool is a coating roll, and wherein each of the cavities has a 
single opening; and 

forming the production tool using the design. 

165. (AMENDED) A method of making a production tool, the method comprising: 

creating a design for a production tool for manufacturing an abrasive article, the production 
Tool comprising a plurality of cavities the cavities each have dimensions defining The cavity, the 
dimensions including base edge lengths at least 10% of pairs of adjacent cavities have at least one 
base edge length different between the two cavities of the pair, wherein the production tool is a 
coating roll, and wherein each of the cavities has a single opening; and 

forming the production tool using the design. 

1 66. (AMENDED) A method of making a production tool, the method comprising: 

creating a design for a production tool for manufacturing an abrasive article, the production 
tool comprising a plurality of cavities the cavities each have dimensions defining the cavity, the 
dimensions including base edge lengths at least 30% of pair* of adjacent cavities have at least one 
base edge length different between the two cavities of the pair, wherein the production tool 
coating roll, and wherein each of the cavities has a .single opening; and 
fp^^ning. the_productiQn.iool_using. the design 


is a 
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1 67, (AMENDED) A method of rriaking a production tool, the method comprising: 

creating a design for a production tool for manufacturing an abrasive article, the production 
tool comprising a plurality of cavities the cavities each have dimensions defining the cavity, the 
dimensions including base edge lengths at least 50% of pairs of adjacent cavities have ai least one 
base edge length different between the two cavities of the pair, wherein the production tool is a 
coating roll, and wherein each of the cavities has a single opening; and 

forming the production tool using the design. 

1 68, (AMENDED) A method of making a production tool, the method comprising: 

creating a design for a production tool for manufacturing an abrasive article, the production 
tool comprising a plurality of cavities the cavities each have dimensions defining the cavity, the 
dimensions including base edge lengths at least two adjacent cavities have at least one base edge 
length different between the two cavities, wherein the production tool is a coating roll, and wherein 
each of the cavities has a single opening; and 

forming the production tool using the design. 

169, (AMENDED) A method of making a production tool, the method comprising: 

creating a design for a production tool for manufacturing an abrasive article, the production 
tool comprising a first and second plurality of cavities the first plurality of cavities each have a first 
geometric shape including a base and first plurality of base edge lengths forming the base of the 
geometric shape and the second plurality of cavities each have a second geometric shape including a 
base and second plurality of base edge lengths forming the base of the geometric shape at least one 
of the base edge lengths of the first plurality is different from all of the base edge lengths of the 
second plurality of base edge lengths, wherein the production tool is an engraved metal roll, and 
wherein each of the cavities has a single opening; and 

^ forniing theproduction tooTusing~the"designT^ ~ — — — 
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170. ( AMENDED) A method of making a production tool, the method comprising; 

creating a design for a production tool for manufacturing an abrasive article, the production 
tool comprising a first, .second, and third plurality of cavities the first plurality of cavities each have a 
first geometric shape including a base and first pliu-ality of base edge lengths forming the base of the 
geometric shape, the second plurality of caviUes each have a second geometric shape including a 
base and second plurality of base edge lengths forining the base of the geometric shape, and the third 
pluraUty of cavities each have a third geometric shape including a base and third plurality of base 
q edge lengths fonning the base of the geometric shape at least one of the base edge lengths of the fir.st 
plurality is different from all of the base edge lengths of the second and third plurality of base edge 
lengths at least one of the base edge lengths of the second plurality is different from all of the base 
edge lengths of the first and third plurality of base edge lengths, wherein the production tool is an 
engiaved metal roll, and wherein each of the cavities has a single opening; and 
forming the production tool using the design. 

171. (AMENDED) A method of making a production tool, the method comprising: 

creating a design for a producdon tool for manufacturing an abrasive article, the production 
tool compri-sing a fir^t, second, third, and fourth plurality of cavities the first plurality of cavities 
each have a first geometric shape including a base and first plurality of base edge lengths fonning the 
base of the geometric shape, the second plurality of cavities each have a second geometric shape 
including a base and second plurality of base edge lengths forming the base of the geometric shape, 
the third pluraUty of cavities each have a third geometric shape including a base and third plurality of 
ba.se edge lengths forming the base of the geometric shape, and the fourth plurality of cavities each 
have a fourth geometric shape including a ba.sc and fourth plurality of base edge lengths forming the 
base of the geometric shape at least one of the base edge lengths of the first plurality i.s different from 
all of the base edge lengths of the second, third, and fourth plurality of base edge lengths at least one 
second plurality is-diffei^nt^fr^^^^^ 
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first, third, and fourth plurality of base edge lengths al least one of the base edge lengtlis of the third 
plurality is different from all of the base edge lengths of the first, second, and fourth plurality of base 
edge lengths, wherein the production tool is an engraved metal roU, and wherein each of the cavities 
has a single opening; and 

forming the production tool using the design. 

172. (AMENDED) A method of making a production tool, the method comprising: 

creating a design for a production tool for manufacturing an abrasive article, the production 
^ tool comprising a plurality of cavities the cavities each have dimensions defining the cavity, the 
^ dimensions including base edge lengths at least 10% of pairs of adjacent cavities have at least one 
base edge length different between the two cavities of the pair, wherein the production tool is an 
engraved metal roll, and wherein each of the cavities has a single opening; and 
forming the production tool using the design. 

173. (AMENDED) A method of making a production tool, the method comprising: 

creating a design for a production tool for manufacturing an abrasive article, the production 
tool comprising a plurality of cavities the cavities each have dimensions defining the cavity^ the 
dimensions including base edge lengths at least 30% of pairs of adjacent cavities have at least one 
base edge length different between the two cavities of the pair, wherein the production tool is an 
engraved metal roll, and wherein each of the cavities has a single opening; and 

forming the production tool using tlie design. 

174. (AMENDED) A method of making a production tool, the method comprising: 

creating a design for a production tool for manufacturing an abrasive article, the production 
tool comprising a plurality of cavities the cavities each have dimensions defining the cavity, the 
dimensions including b^se edge lengths at least 50% of pairs of adjacent cavities have at least one 
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base edge length different between the two cavities of the pair, wherein the production tool is an 
engraved metal roll, and wherein each of the cavities has a single opening; and 
forming the production tool using the design. 


175, (AMENDED) A method of making a production tool, the method comprising: 

creating a design for a production cool for manufacturing an abrasive anicle, the production 
tool comprising a plurality of cavities the cavities each have dimensions defining the cavity, the 
dimensions including base edge lengths at lease two adjacent cavities have at least one base edge 
length different between the two cavities, wherein the production tool is an engraved met^l roll, 
and wherein each of the cavities has a single opening; and 
forming the production tool using the design. 


